Energy service industry is an emerging industry which involves multi-subject, multi-product, multi-technology and multi-value, and is a complicated network system. The node enterprises in the system are connected with each other and the value added with the transmission which contributes to the value network. Value network is a new effective organization and management form of serving product supply chain, and it can increase the value of the serving products. In the value network of the energy service industry, the evaluation of the node enterprises' value creation is helpful for the enterprises to make strategic decision and helps the enterprises to create more value. In this paper, we take the energy service companies as the main research object and establish the index system of value evaluation. Besides, the fuzzy comprehensive evaluation method is used to evaluate the relevant factors, and the feasibility and effectiveness of the evaluation system are verified by examples.
Introduction
Energy service industry is an emerging industry which involves multi-subject, multi-product, multi-technology and multi-value, and is a complicated network system. The main subject of Energy Services Company (Hereinafter referred to as ESCO) includes Energy Service Companies, energy using companies, financial institutions, equipment suppliers, design organizations, construction units, third party certification subjects and government regulators, and etc. The main subjects are connected with each other, and they can provide energy efficiency services with a variety of energy-saving technologies, financing tools and a variety of business models. Besides the creation of direct economic benefits, they can also reduce greenhouse gas emissions, reduce environmental pollution, increase employment opportunities, energy security and resource conservation and other indirect benefits. ESCO can provide a series of services including energy audit, design, procurement, monitoring, construction, training, operation and maintenance, management and so on. ESCO sign the service contract with users who are willing to do energy-saving reconstructions and related energy managements and get the benefits after the project implemented. The industries involved almost all manufacturing, institutions and other public institutions.
With the development of the Internet and information technology, fierce competition in the market makes enterprises to transform the traditional supply chain into value network to meet the growing needs of customers. Value network, a new theory different from the traditional value chain, has the following characteristics:
(1). Center on the customers' demands. Producing activities of the enterprises are based on the customers' actual demand and focus on how to maximize the value of the customer.
(2). Highly collaborative. The enterprises in the network focus on the joint efficiency of the members. Therefore, enterprises should take full advantage of the ability of partners, including embedded and outsourcing is the main means of enterprise operations in value network.
(3). Quick reaction. Information technology enhances the communication between the network members, and can responds to market demand in a timely and effective manner.
(4). Low-cost. Although the cost of information technology in the enterprise has increased, the reduction in transaction costs caused by information technology for the enterprise can offset the increased costs of infrastructure construction. Overall, the cost of the business is declining. Value network is a new way for enterprises to gain competitive advantage. It is also a new way to add value to the enterprise. This way can improve the operational design to the macro level and contribute to the healthy development of industrial activities. The node enterprises in the energy service industry make up value network, through integrating the links and recourses in the network, it can help enterprises reduce unnecessary links between related enterprises, reduce transaction costs, and improve the relationship between suppliers and customers, avoid zero-game, achieve win-win results. Under the condition of value network, it is worthy to pay attention to the benefit of the enterprises in the energy service industry by means of the value network, this need to evaluate the benefits of the enterprises in the value network to help the enterprises make strategic decisions on the relevant value activities. Literature [1] points out the trend of the development of the energy service companies is cancelling subsidies, privatization and internationalization competition. Literature [2] studies the policy background and current situation of the development of the European energy-service industry, putting forward the long-term strategy to promote the development of it. Literature [3] introduces the concept of business model to the energy service industry and points out the main internal and external obstacles which impact the development of energy service industry. Literature [4] combs the research results of energy service industry at home and abroad, pointing out that the existing research is lack of economic theory and effective coordination of energy service clients as well as contractors operating activities are the core issues of industry development. Literature [5] analyzes the factors influencing the core competitiveness of energy service industry and studies the drive to the healthy development of the industrial resources optimization integration model.
Literature [6] introduces the theory of the dynamic alliance to energy-saving benefit sharing mechanism, uses fuzzy comprehensive evaluation method to determine the risk coefficient of each participation main body and establishes the benefit sharing model between the ESCO and the customer.
For the research of value network model, Literature [7] points out that the value network emphasizes on innovative. Information becomes the main characters and directly participates in value creation. Literature [8] considers that the enterprise value network has five basic competing advantage effects which are internet economy, economies of scale, risk versus, viscous effect and speed effect. About the constitution of the value network, Literature [9] thinks that value network is the objective existence. It consists of utility system, resources selection, rules and regulations, contact information, market pattern and system of value activities and other factors. Literature [10] builds a value network model in view of the service ecosystem under the business environment and makes a simple application.
Energy Services Industry Value Network
Energy service industry in China is still an emerging industries. And its development is still not perfect, the overall structure of the industry chain is relatively simple either. The two sides are mainly engaged in energy efficiency services enterprises and energy units or enterprises. The exchange of products is energy efficiency services. ESCO and energy using units or enterprises respectively are the supplier and the demander of energy efficiency services. So that a simple industrial chain is formed. The upstream suppliers of energy efficiency services companies mainly include various energy efficiency equipment manufacturing enterprises, energy efficiency products manufacturing enterprises, energy efficiency technology research centers and energy efficiency investment institutions, which provide energy equipment services, technology, funds, products, etc. Upstream suppliers are not involved in energy efficiency services transactions directly, they only provide energy using enterprises or units with energy efficient equipment, technology, products and so on in the case of the energy using units doing their energy-saving transformation themselves. In the case of energy efficiency services outsourced to ESCO, the energy using enterprises provide energy efficient equipment, technology, funds, products, etc. for ESCO, at the same time, ESCO provide energy services for energy companies or units. The middle of the industrial chain, all kinds of ESCO, in the case of energy-efficient service outsources to the ESCO, they use the energy-efficient equipment, technology, funds and products provided by upstream suppliers and mainly by using contract energy management (hereinafter referred to as EMC) Mechanism, through the comprehensive application of behavior energy-saving, equipment energy-saving, management energy conservation and technology energy-saving, to provide energy using enterprises with energy-efficient services in order to reduce the energy consumption of energy companies. In energy efficiency service transactions, ESCO is the supplier of energy efficiency services. Downstream users are all kinds of energy companies, mainly are the three major energy-consuming industries, that is, industrial enterprises, construction industry and transportation industry in China. Energy companies can purchase energy efficiency equipment, products and technologies from suppliers such as energy efficiency equipment manufacturing enterprises, energy efficiency products manufacturing enterprises, energy efficiency technology research centers, etc., and can also outsource energy-saving services to ESCO, which provides a full range of energy-saving transformation in return. In the case of energy-efficient services outsourced to ESCO, energy-efficient services are available from ESCO's demand side for energy efficiency services.
ESCO and upstream and downstream enterprises together constitute the energy service industry chain. With the development of the Internet and information technology, fierce competition in the market makes enterprises to transform the traditional value chain into a value network to meet the growing needs of customers. In the energy service industry, energy service companies are informed of the needs of enterprises through the network platform and other means of information. Due to the energy-using companies cannot complete energy-saving requirements with their own abilities, they sent a service request to the energy services company and cooperate in the form of energy management contract (EMC). So that energy-saving work outsourced to the energy services company. Energy service companies stimulate the production of periphery suppliers in accordance with the individual characteristics of energy companies. With the motivation of actual needs of enterprises and the guarantee of information technology, energy companies, energy services companies and their peripheral suppliers, information and capital both flow in the dynamic network of value networks. Energy services enterprises need to train personnel related to energy-using enterprises when they carry out contractual energy management. The update of energy efficiency devices and the purchase of energy efficiency products can be achieved directly through the network platform by energy-using enterprises after the project is delivered.
Value network emphasizes on customer-centric and regards customer demand as a driving force for the value of the network. Therefore, energy-using enterprises is in the core of the entire energy service industrial value network, and the energy services companies provide core products and service as the middle of the network. And related non-core enterprises which provide the services of energy efficiency are in the outer of the value network. The inner and outer layers establish interconnection through the information network. Energy service enterprises in the value of the network also established a certain connection relationship. The value flows dynamically in the connected network which creates a dynamic value network for the energy services industry. As shown in Figure 1 . 
The Establishment of Node Enterprises' Evaluation Index
The value network is the carrier of the value creation driven by the symbiosis between the core business and the node enterprise. The value creation of the node enterprise depends largely on its coordination with other nodes in the industry chain. The node enterprises promote the coordinated operation of the nodes in the value network through the integration of the value network resources, and these long-term stable cooperative contract arrangements bring the scale economy and scope economy to the core enterprises. In addition, the sharing of information and other resources makes the enterprise found costs, bargaining costs, decision-making costs, control costs, implementation costs and other transaction costs dropped significantly and achieves the value of the creation. In the energy service industry, it usually takes the ESCO as a research object for value evaluation, which mainly includes the coordination degree between ESCO and the service providers, coordination degree between the ESCO and the energy unit and the energy service industry network effects.
The coordination degree between ESCO and the service providers can be evaluated from the four indicators, those are, on time delivery rate of energy efficiency service provider (Supplier on time delivery rate = number of on-time delivery / time of total delivery), quality of energy efficiency service related equipment, energy service provider's after-sales service and number of energy efficiency service providers. Coordination degree of ESCO and energy-using units can only be evaluated by customer satisfaction, customer loyalty, energy services market share and Demand value coefficient of customer demand. The value nets with high quality of network effect has given the ESCOs a certain economies of scale, scope effects, information and real-time sharing, and corresponding low transaction costs and inventories. In this paper, the input-output ratio and unit product cost are used to evaluate the economies of scale, and the economic effect is evaluated by the cost of production and sales. The value of transaction cost is used to evaluate the value creation effect of transaction cost savings, and the exchange rate is used to evaluate the information exchange degree. 
Evaluation Method of Node Enterprise Value Added
(1) Determination of the weight of the indicator In this paper, AHP is used to determine the weight of the index. AHP method is composed of the relative proportion of indicators between the judgment matrixes, by solving the maximum eigenvalue and its corresponding eigenvector, derived the relative proportion of the respective indicators.
First of all, based on the value of the enterprise to establish the judgment matrix, the judgment matrix is mainly based on data, expert opinions and the relative importance of understanding of indicators by analysts, which are given after the balance. And the general method is nine scale engraving. The degree is described in the table. The former is more important than the latter slightly; 5
The former is more important than the latte obviously; 7
The former is more important than the latter intensively; 9
The former is important than the latter extremely. 
The normalization matrix of each row is added by column, and the whole column vector is normalized, and the normalized relative importance of the element relative to the upper layer criterion. 
∑
In this way, the evaluation index is calculated, and the weights of the indicators at all levels relative to the previous level are given, and the weight of the lowest level relative to the total evaluation index is obtained.
(2) Fuzzy comprehensive evaluation Fuzzy comprehensive evaluation is the application of fuzzy set theory, through the evaluation of the subject of single factor evaluation, and then consider the weight of each factor and finally give a comprehensive evaluation results.
Set the index set Univariate evaluations require N experts to evaluate individual factors to determine the membership of each factor for each rating level. This paper intends to use the degree of impact to be assessed, the assessment criteria are divided into excellent, good, general, poor, poor five grades. Table 3 is an evaluation form filled out by an expert. Table 3 . Expert evaluation form. 
Factors Evaluations
b is a comprehensive consideration of all factors affect the evaluation of objects belonging to the first j of the membership of the degree of j v , B is a set of judgments V on the fuzzy set. " o " denotes a composite operator. The resulting B represents the membership of the factor set U for the comment setV . Then, according to the principle of maximum membership, the influence degree of the relevant influence factors of the node enterprises is determined to help the energy service enterprises to analyze the influence degree of the relevant value nodes in the value network. For the value of the energy service company in the value network, the maximum of its matrix is 0.39064, According to the commentary, it is clear that the value of the value network is more prominent, mainly because the coordination between company and other nodes of the enterprise is good, energy efficiency equipment quality and after-sales service is better, and it has a certain customer base. However, it should also be noted that the value of the industrial network effect in the value network is not obvious. Enterprises should refine the cooperation network with customers and suppliers in the future business decisions, play the network effect, reduce costs and enhance the industrial value.
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